Introduction
Heart failure (HF) is a complex syndrome accounting for a considerable number of hospitalizations, which may be related to inadequate adherence to treatment and also to the difficulty in recognizing signs and symptoms of disease decompensation (1) . Analyzing patients' adherence to treatment is essential to identify the factors that may interfere with their choices and to implement early strategies to reduce crises of HF decompensation and consequent unplanned hospitalizations (2) .
Understanding patients' and professionals' adherence is a complex process that goes from compliance with and monitoring of the treatment prescribed, including patients' involvement in the definition of their care plan, to the search for well-being and health, represented by changes in lifestyle that include attending medical appointments and having a greater control of medications (3) .
A systematic review that aimed to identify and summarize the effectiveness of intervention strategies to improve adherence to medications in a population of HF patients found that there is little evidence on strategies that isolatedly improve treatment adherence (4) . This result indicates that adherence should be considered a multifactorial issue by the nursing staff, since several factors may be involved in this behavior, such as therapeutic regimen, socioeconomic aspects, cognitive problems, and associated comorbidities (5) .
With regard to therapeutic regimen, the use of educational strategies implemented by nurses to improve knowledge of patients with HF on disease, treatment, and treatment adherence may have a positive effect. This can be observed in a prospective study of an outpatient cohort of 308 HF patients from three university hospitals located in the metropolitan area of Atlanta, which found that several self-care recommendations were associated with better adherence rates and fewer hospitalizations for all causes (6) .
Over the past few decades, HF clinics have made many efforts to educate patients about knowledge on disease and treatment and about treatment adherence.
Basically, this concept of patient education has been implemented in several centers worldwide for over the last 20 years to improve these aspects and reduce the high hospitalization rates (4) . Although several studies have been published about the low adherence rates in patients admitted with decompensated HF, little is known about treatment adherence in HF patients followed-up at specialized clinics that have been applying this approach during the last two decades. This study filled this gap in knowledge in health, especially in the nursing field, since nurses have a key role in educational interventions and monitoring of decompensation signs (4) . In view of that, the aim of the present investigation was to analyze treatment adherence in HF patients followed up by the nursing staff at specialized clinics and its association with patients' characteristics such as number of previous appointments, family structure, and comorbidities.
Methods

Study design
This was a cross-sectional study conducted at two clinics specialized in providing outpatient care to patients with chronic HF followed up by nurses.
Setting
The present study was conducted at public university A survey was conducted in both centers to determine the total number of patients seen per week during the study period. The researchers visited the clinics on the days scheduled for outpatient appointments to select patients who met the inclusion criteria. Before the appointment, patients were invited to participate in the study and subsequently read and signed the written consent form (WCF). A convenience sampling strategy was used to select patients who met the inclusion criteria and agreed to participate in the study.
Participants
The sample included adult patients diagnosed with chronic HF who had attended to at least one nursing appointment at centers 1 and 2 in the last six months before being enrolled in the study and records and confirmed during the application of a WCF were excluded from the study.
Variables and data collection
We investigated sociodemographic, clinical, and treatment adherence variables. Sociodemographic variables included age, gender, family structure (living with the family, alone or at geriatric clinics), educational attainment (years of schooling), marital status, and patient's monthly income (family income if appropriate).
Clinical variables were body weight, smoking, time of disease progression, time of follow-up at the clinic, New
York Heart Association functional class, and comorbidities, such as diabetes mellitus, chronic renal failure, coronary artery disease, depression, cancer, and hypertension. We also collected the number of previous appointments with the nursing staff at the specialized clinics, when patients received educational interventions on disease knowledge, self-care, and treatment adherence.
Treatment adherence was assessed using a 10-item questionnaire developed and validated in Brazil for use in HF patients (7) . The ten questions include one on the use of medication, one on weight control, three on dietary habits, three on liquid intake, one on the consumption of alcoholic beverages, and one on attendance to the scheduled appointments. Scores of this questionnaire range from 0 to 26 points; the higher the score, the better the adherence. Adherence was considered adequate if the patient showed a score equal to or higher than 18 points, corresponding to 70% adherence (8) . The questionnaire was administered through an interview that lasted for approximately 15 minutes and was performed before the appointment, depending on patient's availability. Nursing appointments and data collection through patient interviews were carried out by appropriately trained researchers. All variables were collected by patient's verbal report and checked on medical records from the same day of the appointment.
Sample size
Sample size was estimated at 340 patients, based on a percentage of 52% adherence found in a previous study with patients followed up at a HF clinic (7) , considering a 95% confidence level and a 5% margin of error and using the Winpepi statistical software (version 11.1).
Ethical aspects
This project was approved by the Research Ethics Committee of both institutions under protocol numbers 11-0268 and 335-744.
Statistical analysis
Data were typed on a Microsoft Excel database and 
Results
Sociodemographic and clinical characteristics
During the study period, 367 patients were potentially eligible. Seven of them were excluded because they were having their first nursing appointment, one did not agree to participate in the study, and 20 patients met at least one exclusion criterion. A total of 340 patients were included, 223 from center 1 and 117 from center 2. Table 1 Silva AF, Cavalcanti ACD, Malta M, Arruda CS, Gandin T, Fé A, et al.
Treatment adherence
Overall mean adherence score was 16±4 points.
A total of 124 (36.5%) patients showed an adherence rate equal to or higher than the cutoff point (70%, or 18 points). Of these, 50% had attended to at least four nursing appointments prior to being included in the study. At least 50% of the patients who showed adherence scores below the cutoff point had attended to only one nursing appointment. The presence of hypertension as a comorbidity was associated with low adherence (p=0.023). Patients' answers to the 10-item questionnaire Table 3 shows patients' answers to the ten questions from the questionnaire and the best answer in terms of adherence. 
Discussion
This study presents the results of an analysis on treatment adherence of patients followed-up at two clinics specialized in HF. Results indicate that, despite the setting where the study was conducted, adherence rate was not entirely satisfactory. Conversely, a very positive finding was the fact that higher treatment adherence was associated with a greater number of previous nursing appointments and with living with the family. The presence of hypertension as a comorbidity led to lower treatment adherence.
Many studies have discussed different educational approaches to improve treatment adherence of HF patients (4, 7, (9) (10) . In a study conducted with 252 patients admitted for HF in Southern Brazil, who had mean age of 63±13 years and were predominantly white males, it was found that 112 (47%) patients reported high adherence to pharmacological treatment, while only 45 (18%) adhered to non-pharmacological treatment.
Adherence was higher in patients who had knowledge on the non-pharmacological management of the disease, reinforcing the importance of educational interventions in this group (9) . Recently, a clinical trial in which nurses performed an educative intervention composed of home visits and phone calls during a sixmonth follow-up period showed positive results in terms of adherence, knowledge, and self-care (8) . These results corroborate our finding that a greater number of nursing appointments at specialized clinics leads to a higher treatment adherence score.
In the present study, family support was pointed out as an important factor for better treatment adherence, revealing that 88.5% of study patients lived with their
family. There has been evidence that family support is a predictor of adequate adherence and that poor family functioning compromises the complex HF therapeutic regimen (11) (12) (13) (14) . Single HF patients or those who live alone are more prone to develop depression and to have poor quality of life, low life expectancy, and a greater number of hospitalizations (13) (14) (15) . It is believed that the social support provided by family preserves mental health and increases the well-being of HF patients, thus motivating treatment adherence.
Among the comorbidities assessed, hypertension was the one that was associated with the worst adherence and represented the main reason for seeking primary health care. According to the literature, low adherence was found to be the main reason for treatment failure; in patients with uncontrolled hypertension, treatment adherence rate is nearly 50% (16) . Additionally, around 40% from 60%
of hypertensive individuals did not use the prescribed medications properly, a percentage that was even higher when it comes to measures to change their lifestyle, such as starting a diet, performing physical activity, quitting smoking, and avoiding alcohol intake (16) . There are several reasons for the difficulty in adhering to hypertension treatment, e.g., absence of symptoms associated with the disease, complexity of the dosage regimen, high treatment cost, and lack of knowledge about the disease (17) .
In a cross-sectional study with 385 hypertensive patients diagnosed for at least 6 months and seen at a primary health care unit, physical activity was reported by 29.6% of patients, but only 17.7% reported regular physical activity. A total of 69.1% of subjects made adjustments in their diet, which comprised mainly restricted salt, fat and sugar intake (18) .
Treatment adherence of hypertensive individuals, which is already considered low by itself (19) , decreases even more when hypertension is associated with HF. In this situation, it is more difficult to follow the prescribed 893 www.eerp.usp.br/rlae Silva AF, Cavalcanti ACD, Malta M, Arruda CS, Gandin T, Fé A, et al.
treatment, because the number of medications increases, as well as treatment costs and lifestyle restrictions.
As shown in Table 3 , the highest adherence score was observed for questions related to issues often discussed during the care of HF patients, i.e., proper compliance with the treatment prescribed, adequate fluid intake, alcohol restriction, and attendance to appointments, which corroborates the finding that patients with a greater number of nursing appointments showed better adherence.
In the present investigation, subjects showed lower adherence to measures related to monitoring weight daily, adopting a low-sodium diet, and including fruit juice in the amount of daily fluid intake. Many studies have discussed low-sodium diet, as well as its relationship with fluid accumulation and therapeutic adherence, and identified flavor of foods, difficulty in preparing healthy meals, and need of eating out as barriers to adherence (4, 18, 20) .
These pieces of evidence show the need of paying special attention to specialized medical and nursing care to HF patients and their family by implementing strategies that may improve patients' adherence and self-care, and thus their quality of life.
Study limitations
Few comprehensive instruments to assess treatment adherence in HF patients are available in the literature.
In the present study, we applied a questionnaire 
Conclusion
The results from this study allowed us to conclude that less than a half of the patients followed up at the two clinics specialized in HF were considered to have satisfactory adherence. Also, living with the family and attending to a great number of nursing follow-up appointments improved treatment adherence, while the presence of hypertension led to worse adherence.
